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© Data communication system controlling the information transmission bit rate or source encoding 
rate. 


© In case the number of usable channels is insuffi- 
cient when a data communication system (43; 95) 
transmits information by using a plurality of chan- 
nels, an information transmission rate reduction de- 
tector circuit (42; 94) included in a terminal interface 
circuit (35; 86) requests a terminal (44; 96) to reduce 
an information transmission rate and thereby reduce 


the probability of call blockage of the terminal. Also 
in case the number of usable channels is insufficient 
at the time of hand over, hand over failure of the 
data communication system (43; 95) is reduced by 
lowering the information transmission rate of the 
terminal (44; 96). 
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BACKGROUND OF THE INVENTION 

The present invention relates to a data commu- - 
ntcation system in mobile radio using a TDMA 
(Time Division Multiple Access) method or CDMA 
(Code Division Multiple Access) method. 

Fig. 1 shows the block diagram of a conven- 
tional data communication system using' the TDMA 
method. On a transmitting side of Fig. 1, a speech 
or data signal is inputted to a transmission data 
converter circuit 5 and supplied therein with a 
control signal and the like to form a frame. A 
resultant signal is modulated in a modulator circuit 
6; converted in a transmitter circuit 7- to have a 
desired carrier frequency, and transmitted from a 
transmitting antenna 8 to a base station. On a 
receiving side, a receiving antenna 1 receives a 
signal from the base station. A receiver circuit 2 
converts the received signal to a base band signal. 
A demodulator circuit 3 demodulates a base band 
data. A received data converter circuit 4 splits the 
base band data into a received control signal and a 
received speech or data signal, and outputs the 
received speech or data signal. A timing controller 
circuit 9 exercises control over every timing and 
sequence of the data communicattion system. 

Fig. 2 shows the block diagram of a conven- 
tional data communication system using the CDMA 
method. On a transmitting side of Fig. 2, a speech 
or data signal is inputted to a transmission data 
converter circuit 16 and supplied therein with a 
control signal and the like to form a frame. A 
resultant signal is modulated in a modulator circuit 
17, spreaded in a spreading circuit 18, then con- 
verted in a transmitter circuit 19 to have a desired 
carrier frequency, and transmitted from a transmit- 
ting antenna 20. On a receiving side, a receiving 
antenna 1 1 receives a signal from a base station. A 
despreading circuit 13 performs correlation detec- 
tion. Furthermore, a demodulator circuit 14 de- 
modulates a base band data. A received data con- 
verter circuit 15 splits the base band data into a 
received control signal and a received speech or 
data signal and outputs the received speech or 
data signal. A timing controller circuit 21 exercises 
control over every timing and sequence of the data 
communicattion system. 

In the TDMA method, however, information 
which can be transmitted on one channel is deter- 
mined by unit slot. In case data transmission (of 
high-speed data, image or the like) exceeding a 
transmission rate determined by unit slot is to be 
performed, transmission is performed by using a 
plurality of channels simultaneously. If the number 
of usable channels is insufficient when it is desired 
to use a plurality of channels, data cannot be 
transmitted and call block is caused. The TDMA 
method has such a problem. In the case of the 
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CDMA method as well, data cannot be transmitted 
and call block is caused in the same way when the 
number of usable channels is insufficient. Further- 
more, if the number of usable channels is insuffi- 
5 cient at the time of hand over, hand over in the 
data communication system fails. 

SUMMARY OF THE INVENTION. 

w The present invention solves such problems of 

the conventional techniques. An object of the 
present invention is to provide an excellent data 
communication system capable of reducing the 
probability of call blockage in transmitting data 

75 exceeding the number of usable channels. 

In case the number of usable channels is in- 
sufficient when information such as high speed 
data or image is to be transmitted by using a 
plurality of channels, a data communication system 

20 according to the present invention includes a termi- 
nal interface for requesting to reduce an informa- 
tion transmission rate or a source encoding rate to 
a speech/data/video terminal (a speach terminal, a 
data terminal or a video terminal) in order to 

25 achieve the above described object. (' 

In case the number of usable channels is in- 
sufficient, therefore, the probability of call blockage 
in a speech/data/video terminal can be reduced by 
reducing the information transmission rate accord- 

30 ing to the present invention. Furthermore, also in 
case the number of usable channels is insufficient 
at the time of hand over, hand over failure in the 
data communication system can be reduced by 
reducing the information transmission rate. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the configura- 
tion of a data communication system using 
40 TDMA method according to a conventional tech- 

nique; 

Fig. 2 is a block diagram showing the configura- 
tion of a data communication system using 
CDMA method according to a conventional tech- 
45 nique; 

Fig. 3 is a block diagram showing the configura- 
tion of a TDMA data communication system 
according to a first embodiment of the present 
invention; 

50 Fig. 4 is a diagram showing transmission of 

information of four channels in one frame; 
Fig. 5 is a diagram showing the number of 
channels of information to be transmitted and 
the number of usable channels; 

55 Fig. 6 is a diagram showing transmission of 

information of four channels in two frames; 
Fig. 7 is a signal sequence diagram among a 
base station, a data communication system, and 
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a speech/data/i video terminal; and 
Fig. 8 is a block diagram showing the configura- 
tion of a CDMA data communication system 
according to a second embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

(Embodiment 1) 

Fig. 3 is a block diagram of a TDMA data 
communication system showing a first embodiment 
of the present invention. In Fig. 3, a base station 30 
communicates with a data communication system 
43. A receiving antenna 31 receives a signal from 
the base station 30. A receiver circuit 32 receives a 
signal from the antenna 31. A demodulator circuit 
33 demodulates a signal supplied from the receiver 
circuit 32. A received data converter circuit 34 
splits a signal supplied from the demodulator cir- 
cuit into a received control signal and a received 
speech/data/video signal (a speach signal, a data 
signal or a video signal). A terminal interface circuit 
35 includes a speech/data/video terminal data con- 
verter circuit 41 and an information transmission 
rate reduction detector circuit 42. A transmission 
data converter circuit 36 adds a control signal to a 
speech/data/video signal supplied from the terminal 
interface circuit 35 to form a frame. A modulator 
circuit 37 modulates a signal supplied from the 
transmission data converter circuit 36. A transmitter 
circuit 38 transmits a signal supplied from the 
modulator circuit 37 to the base station 30 via a 
transmitting antenna 39. A timing controller circuit 
40 controls timing of the data communication sys- 
tem 43. A speech/data/video terminal 44 transmits 
and receives signals to communicate with the data 
communication system 43. 

Operation of the above described first embodi- 
ment will now be described. According to informa- 
tion to be transmitted from the speech/data/video 
terminal 44, the terminal 44 outputs to the terminal 
interface circuit 35 a request for the number of 
channels which the terminal 44 desires to use. This 
request is inputted to the timing controller circuit 
40 via the speech/data/video terminal data con- 
verter circuit 41 and the information transmission 
rate reduction detector circuit 42 of the terminal 
interface circuit 35, and inputted to the transmis- 
sion data converter circuit 36 as a control signal. 
The transmission data converter circuit 36 adds the 
control signal to the speech/data/video signal to 
form a frame. In the modulator circuit 37, the signal 
supplied from the transmission data converter cir- 
cuit 36 is modulated by using one of the various 
modulation methods. The signal supplied from the 
modulator circuit 37 is converted in the transmitter 


circuit 38 to have a desired carrier frequency and 
transmitted from the transmitting antenna 39 to the 
base station 30. 

On a receiving side of the data communication 

5 system 43, a signal supplied from the base station 
30 is received by the receiving antenna 31, and 
converted in the receiver circuit 32 to a base band 
signal. In the demodulator circuit 33, a base band 
data is demodulated. In the received data converter 

w circuit 34, the demodulated base band data is split 
into a received control signal and a received 
speech/data/video signal. In the speech/data/video 
terminal 44, desired information is obtained. In the 
timing controller circuit 40, the number of usable 

75 channels is detected from the received control sig- 
nal inputted from the base station 30 via the re- 
ceived data converter circuit 34. The terminal inter- 
face circuit 35 is informed of the detected number 
of .usable channels. The information transmission 

20 rate reduction detector circuit 42 of the terminal 
interface circuit 35 compares the number of chan- 
nels requested by the speech/data/videb terminal 
44 with the number of usable channels. If the 
number of usable channels is insufficient for the 

25 requested number of channels, the information 
transmission rate reduction detector circuit 42 out- 
puts an information transmission rate reduction re- 
quest signal to the speech/data/video terminal 44, 
With reference to Fig. 4, it is now assumed that 

30 information of 32 kb/sec can be transmitted in one 
channel in the system. In case it is desired to 
transmit data of 128 kb/sec, it is necessary to use 
four channels. In case the number of usable* chan- 
nels is four or more on the basis of information 

35 supplied from the base station, transmission of 128 
kb/sec (represented by shaded regions) can be 
made in one frame (10 ms) as shown in Fig. 4. 
However, in case the number of usable channels is 
two on the basis of information supplied from the 

40 base station as shown in Fig. 5, transmission of 
128 kb/sec cannot be made in one frame and call 
block is caused in case of the conventional data 
communication system. In the data communication 
system 43 of the present embodiment, however, 
t 45 the probability of call blockage can be reduced by 
lowering the information transmission rate and per- 
forming transmission in two frames (represented by 
shaded regions) as shown in Fig. 6. 

If, in case of a data terminal, changeover to a 

so lower rate and transmission with the lower rate are 
desired even if it takes time instead of call block, 
the data terminal transmits a low rate changeover 
signal of information rate to the terminal interface 
circuit 35. If, in case of a video terminal, it is 

55 desired to transmit images even if the image qual- 
ity is degraded, the video terminal transmits a low 
rate changeover signal of source encoding rate to 
the terminal interface circuit 35. On the basis of 
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this changeover signal, the terminal interface circuit 
35 transmits information on usable channels. 

These - operations will now be described by 
referring to Fig. 7. Usable channel information is 
transmitted from the base station 30 to the data 
communication system 43 (S1). The data commu- 
nication system 43 compares the number of chan- 
nels to be used with the number of usable chan- 
nels. If the number of usable channels is insuffi- 
cient, the data communication system 43 transmits 
an information transmission rate reduction request 
or a source encoding rate reduction request to the 
speech/data/video terminal 44 (S2). If transmission 
is desired even if it takes time or transmission is 
desired even if the image quality is degraded, the 
speech/data/video terminal 44 transmits a low rate 
changeover signal to the data communication sys- 
tem 43 (S3). The data communication system 43 
receives the low rate changeover signal and trans- 
mits a channel request within the number of usable 
channels (S4). The base station 30 receives the 
channel request and transmits permission to use 
the channels (S5). The data communication system 
43 receives the permission to use the channels and 
starts communication with the base station 30 (S6). 

When the data communication system 43 
makes a hand over request to another base station, 
it is now assumed that the number of channels 
which can be used by another base station is 
insufficient. In this case as well, the data commu- 
nication system 43 attempts to reduce failure of 
hand over due to insufficiency of channels by ne- 
gotiating for reduction of information transmission 
rate. 

Although it has been assumed that a single 
base station and a single terminal are involved in 
the present embodiment, a plurality of base sta- 
tions and a plurality of terminals may be involved. 

Further, in the TDMA data communication sys- 
tem according to the present embodiment, informa- 
tion of a plurality of -channels is transmitted by 
assigning a plurality of unit slots. 

(Embodiment 2) 

Fig. 8 is a block diagram of a CDMA data 
communication system showing a second embodi- 
ment of the present invention. In Fig. 8, a base 
station 80 communicates with a data communica- 
tion system 95. A receiving antenna 81 receives a 
signal from the base station 80. A receiver circuit 
82 receives a signal from the antenna 81 . A de- 
spreading circuit 83 performs correlation detection 
on a signal supplied from the receiver circuit 82. A 
demodulator circuit 84 demodulates a signal sup- 
plied from the despreading circuit 83. A received 
data converter circuit 85 splits a signal supplied 
from the demodulator circuit 84 into a received 


control signal and a received speech/data/video 
signal. A terminal interface circuit 86 includes a 
speech/data/video terminal data converter circuit 93 
and an information transmission rate reduction de- 

5 lector circuit 94. A transmission data converter 
circuit 87 adds a control signal to a 
speech/data/video signal to form a frame. A 
modulator circuit 88 modulates a signal supplied 
from the transmission data converter circuit 87. A 

w spreading circuit 89 spreads a signal supplied from 
the modulator circuit 88. A transmitter circuit 90 
transmits a signal supplied from the spreading cir- 
cuit 89 to the base station 80 via a transmitting 
antenna 91. A timing controller circuit 92 controls 

75 timing of the data communication system 95. A 
speech/data/video terminal 96 transmits and re- 
ceives signals to communicate with the data com- 
munication system 95. 

Operation of the above described second em- 

20 bodiment will now be described. According to in- 
formation to be transmitted from the 
speech/data/video terminal 96, the terminal 96 out- 
puts to the terminal interface circuit 86 a request 
for the number of channels which the terminal 96 

25 desires to use. This request is inputted to the 
timing controller circuit 92 via the 
speech/data/video terminal data converter circuit 93 
and the information transmission rate reduction de- 
tector circuit 94 of the terminal interface circuit 86,. 

30 and inputted to the transmission data converter 
circuit 87 as a control signal. The transmission data 
converter circuit 87 adds the control signal to a 
speech/data/video signal to form a frame. In the 
modulator circuit 88, the signal is modulated by 

35 using one of the various modulation methods. In 
the spreading circuit 89, a signal supplied from the 
modulator circuit 88 is subjected to code spread- 
ing. A signal supplied from the spreading circuit 89 
is then converted in the transmitter circuit 90 to 

40 have a desired carrier frequency and transmitted 
from the transmitting antenna 91 to the base station 
80. 

On a receiving side of the data communication 
system 95, a signal supplied from the base station 
45 80 is received by the receiving antenna 81, and 
converted in the receiver circuit 82 to a base band 
* signal. In the despreading circuit 83, correlation 
, detection is performed. In the demodulator circuit 

84, a base band data is demodulated. In the re- 
50 ceived data converter circuit 85, the demodulated 

base band data is split into a received control 
signal and a received speech/data/video signal. In 
the speech/data/video terminal 96, desired informa- 
tion is obtained. In the timing controller circuit 92, 
55 the number of usable channels is detected from 
the received control signal inputted from the base 
station 80 via the received data converter circuit 

85. The terminal interface circuit 86 is informed of 
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the detected number of usable channels. The in- 
formation transmission rate reduction detector cir- 
cuit 94 of the terminal interface circuit 86 compares 
the number of channels requested by the 
speech/data/video terminal 96 with the number of 5 
usable channels. If the number of usable channels 
is insufficient for the requested number of chan- 
nels, the information transmission rate reduction 
detector .circuit 94 outputs an information transmis- 
sion rate reduction request signal to the w 
speech/data/video terminal 96. 

When the data communication system 95 
makes hand over request to another base station, it 
is now assumed that the number of channels which 
can be used by another base station is insufficient. 75 
In this case as well, the data communication sys- 
tem 95 attempts to reduce failure of hand over due 
to insufficiency of channels by negotiating for re- 
duction of information transmission rate. 
f~ Although it has been assumed that a single 20 
\ base station and a single terminal are involved in 
I the present embodiment, a plurality of base sta- 
\ tions and a plurality of terminals may be involved. 
Further, in the CDMA data communication sys- 
tem according to the present embodiment, informa- 25 
tion of a plurality of channels is transmitted by 
assigning a plurality of spreading codes. 

Claims 

30 

1. A data communication system (43; 95) pro- 
vided between a base station (30; 80) and a 
terminal (44; 96), characterized in that; 

said data communication system (43; 95) 
comprises a terminal interface (35; 86) for re- 35 
questing said terminal (44; 96) to reduce an 
information transmission rate or a source en- 
coding rate when the number of usable chan- 
nels is insufficient at the time of transmission 
using a plurality of channels or at the time of 40 
hand over. 

2. A data communication system (43; 95) accord- 
ing to Claim 1, characterized in that; 

in case said terminal (44; 96) is a video 45 
terminal, said terminal interface (35; 86) re- 
quests said terminal (44; 96) 'to reduce said 
source encoding rate. 


channels to be needed at the time of hand 
over and for being supplied from said base 
station (30; 80) the third number of usable 
channels; and 

an information transmission rate reduction 
detector circuit (42; 94) included in said termi- 
nal interface circuit (35; 86) for comparing said 
first number of channels or said second num- 
ber of channels with said third number of us- 
able channels and for requesting said terminal 
(44; 96) to reduce an information transmission 
rate or a source encoding rate when said third 
number of usable channels- is insufficient. 

A data communication system (43; 95) accord- 
ing to Claim 3, characterized in that; 

in case said terminal (44; 96) is a video 
terminal, said information transmission rate re- 
duction detector circuit (42; 94) requests said 
terminal (44; 96) to reduce said source encod- 
ing rate. 

A data communication system (43; 95) accord- 
ing to any one of Claims 1 to 4, characterized 
by comprising: 

a receive data converter circuit (34; 85) for 
receiving a first signal from said base station 
(30; 80) and for splitting the first signal into a 
received control signal and an output signal to 
be outpurted to said terminal (44; 96); and 

a transmission data converter circuit (36; 
87) for receiving a second signal from said 
terminal (44; 96) and for adding a transmitting 
control signal to the second signal. 

A data communication system (43; 95) accord- 
ing to any one of Claims 1 to 5, characterized 
in that; 

an information of a plurality of channels is 
transmitted by assigning a plurality of unit 
slots. 

A data communication system (43; 95) accord- 
ing to any one of. Claims 1 to 5, characterized 
in that; 

an information of a plurality of channels is 
transmitted by assigning a plurality of spread- 
ing codes. 


3. A data communication system (43; 95) pro- so 
vided between a base station (30; 80) and a 
terminal (44; 96), characterized in that; 

said data communication system (43; 95) 


comprises: 

a terminal interface circuit (35; 86) for be- 
ing supplied from said terminal (44; 96) the 
first number of channels to be used for trans- 
mitting an information or the second number of 
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